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IMPORTANT INFORMATION/DISCLAIMER: This report represents a Regional Coastal Resilience Assessment that 
can be used to identify places on the landscape for resilience-building efforts and conservation actions through 
understanding coastal flood threats, the exposure of populations and infrastructure have to those threats, and 
the presence of suitable fish and wildlife habitat. As with all remotely sensed or publicly available data, all 
features should be verified with a site visit, as the locations of suitable landscapes or areas containing flood 
hazards and community assets are approximate. The data, maps, and analysis provided should be used only as a 
screening-level resource to support management decisions. This report should be used strictly as a planning 
reference tool and not for permitting or other legal purposes. 

The scientific results and conclusions, as well as any views or opinions expressed herein, are those of the authors 
and should not be interpreted as representing the opinions or policies of the U.S. Government, or the National 
CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ CƻǳƴŘŀǘƛƻƴΩǎ ǇŀǊǘƴŜǊǎΦ aŜƴǘƛƻƴ ƻŦ ǘǊŀŘŜ ƴŀƳŜǎ ƻǊ ŎƻƳƳŜǊŎƛŀƭ ǇǊƻŘǳŎǘǎ ŘƻŜǎ ƴƻǘ ŎƻƴǎǘƛǘǳǘŜ 
their endorsement by the U.S. Government or the National Fish and Wildlife Foundation or its funding sources. 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION DISCLAIMER: The scientific results and conclusions, as 

well as any views or opinions expressed herein, are those of the author(s) and do not necessarily reflect those of 

NOAA or the Department of Commerce. 

¦Φ{Φ !wa¸ /hwt{ hC 9bDLb99w{ 5L{/[!La9wΥ bC²CΩǎ ŀǎǎŜǎǎƳŜƴǘ ƳŜǘƘƻŘƻƭƻƎȅ ŦƻŎǳǎŜǎ ƻƴ ƛŘŜƴǘƛŦȅƛƴƎ ŀƴŘ 
ranking Resilience Hubs, or undeveloped areas of open space. Actions recommended in these areas seek to 
improve fish and wildlife habitats through implementation of restoration and conservation projects or installation 
of natural or nature-based solutions, while at the same time, potentially supporting human community resilience. 
The assessment may be helpful during planning studies when considering the resilience of ocean and coastal 
ecosystems. This report is not designed to inform the siting of gray or hardened infrastructure projects. The 
views, opinions and findings contained in this report are those of the authors(s) and should not be construed as 
an official Department of the Army position, policy or decision, unless so designated by other official 
documentation. 
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Abstract 

The Savannah River Watershed Coastal Resilience Assessment focuses on identifying areas of open 

space where the implementation of fish and wildlife habitat restoration or conservation actions could 

build human community resilience in the face of increasing storms and flooding impacts. Although 

many of the oldest parts of the city of Savannah are built on high ground, other sections of the city 

and surrounding communities, especially those on barrier islands, experience flooding from storms 

and increasingly during king tides (exceptionally high tides).  

This assessment combines human community assets, threats, stressors, and fish and wildlife habitat 

spatial data in a unique decision support tool to identify Resilience Hubs, which are defined as large 

areas of contiguous open space that could help protect human communities from storm impacts while 

also providing important habitat to fish and wildlife if appropriate conservation or restoration actions 

are taken to preserve them in their current state. The Hubs were scored based on a Community 

Vulnerability Index that represents the location of human assets and their exposure to flooding events 

combined with a Fish and Wildlife Richness Index that represents the number of fish and wildlife 

habitats in a given area. Local stakeholders and experts were critical to the assessment process by 

working with the project team to identify priority fish and wildlife species in the watershed and 

provide data sets and resilience project ideas that have potential to build human community resilience 

and fish and wildlife habitat within the Savannah River Watershed. 

As part of the assessment process, 22 resilience-related project ideas were submitted through the 

stakeholder engagement process, of which two are described in detailed case studies in this report. 

The case studies illustrate how proposed actions could benefit fish and wildlife habitat and human 

communities that face coastal resilience challenges such as flooding and storm surge during extreme 

weather events.  

The products of the assessment process include this report, the Coastal Resilience Evaluation and 

Siting Tool (CREST) interactive online map viewer, and a Geographic Information System (GIS) based 

decision support tool pre-loaded with Assessment datasets. These products provide opportunities for 

a variety of users, such as land use, emergency management, fish and wildlife, and green 

infrastructure planners to explore vulnerability and resilience opportunities in the watershed. The 

products can also be used to guide funding and resources into project development within high 

scoring Resilience Hubs, which represent areas where human communities are exposed to the 

greatest flooding threats and where there is sufficient habitat to support fish and wildlife.  The 

decision support tool also allows users to manipulate the community vulnerability and fish and wildlife 

datasets to identify areas of value based on their own objectives.  

  

https://resilientcoasts.org/#Home
https://resilientcoasts.org/#Home
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Executive Summary 

In response to increasing frequency and intensity of coastal storm events, the National Fish and 

Wildlife Foundation (NFWF) is committed to supporting programs and projects that improve 

ŎƻƳƳǳƴƛǘȅ ǊŜǎƛƭƛŜƴŎŜ ōȅ ǊŜŘǳŎƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ǘƘŜǎŜ Ŏƻŀǎǘŀƭ ǎǘƻǊƳǎΣ ǎŜŀ-level rise, 

and flooding through strengthening natural ecosystems and the fish and wildlife habitat they provide. 

NFWF commissioned NatureServe to conduct coastal resilience assessments that identify areas ideal 

for implementation of conservation or restoration projects (Narayan et al. 2017) that improve both 

human community resilience and fish and wildlife habitat before devastating events occur and impact 

the surrounding community. The assessments were developed in partnership with the National 

Oceanic and Atmospheric Administration and UNC Asheville's National Environmental Modeling 

Analysis Center, and in consultation with the U.S. Army Corps of Engineers. 

Coastal Resilience Assessments have been conducted at two scales: 1) at a regional level, covering five 

coastal regions that incorporate all coastal watersheds of the conterminous U.S., and 2) at the local 

watershed level, targeting eight coastal watersheds. Each of the eight local level assessments nest 

within these broader regional assessments and provide the opportunity to incorporate local data and 

knowledge into the larger coastal assessment model.  

This assessment focuses on the Savannah River Watershed. By assessing ǘƘƛǎ ǊŜƎƛƻƴΩǎ human 

community assets, threats, stressors, and fish and wildlife habitat, this Targeted Watershed 

Assessment aims to identify opportunities on the landscape to implement restoration or conservation 

projects that provide benefits to human community resilience and fish and wildlife habitat, ensuring 

maximum impact of conservation and resilience-related investment. 

Savannah River Watershed 

The Savannah River Watershed study area is situated in coastal Georgia and an adjacent portion of 

South Carolina (see map below). The Savannah River and its watershed form the northern boundary of 

the project area, extending inland to encompass the Ogeechee River drainage and south to the 

watershed boundary of the Altamaha River. The Savannah River flows from the Blue Ridge Mountains 

through the Piedmont and Coastal Plain and has the third highest discharge rate among all river 

systems on the Atlantic coast of the U.S. The river also features some of the highest levels of aquatic 

biodiversity in the U.S. The largest city in the watershed is Savannah (2017 population approximately 

400,000), which is primarily situated on a bluff inland from the mouth of the Savannah River. Key 

economic sectors in the region include tourism, health, and manufacturing. Significant areas of 

Savannah and surrounding areas are susceptible to flooding during storms and king tides. 
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Location and boundary of the Savannah River Watershed study area. The map on the left shows the 
watershed study area in the context of the South Atlantic Coast Regional Assessment area (pink). In the map 
on the right, the study area is indicated by the dark gray outline. Note that it consists of the Savannah River 
Watershed *and* several contiguous coastal watersheds to the south of Savannah.  

Assessment Objectives 

The objectives of this assessment were to: 

1. Identify Resilience Hubs or areas on the landscape where implementation of conservation 

actions will have maximum benefit for human community resilience and fish and wildlife 

habitat. 

2. Account for threats from both coastal and inland storm events. 

3. Create contiguous and standardized data sets across the study area. 

4. Use local knowledge, data sources, and previously completed studies and plans to 

customize the Regional Assessment model for this smaller study area. 

5. Identify projects in the watershed that have a demonstrated need and local support.  

6. Make the products of the assessment broadly available to facilitate integration of resilience 

planning in a variety of land, resource management, and hazard planning activities. 
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Assessment Approach 

The assessment approach was focused on identifying and evaluating Resilience Hubs, areas of open 

space and contiguous habitat that can potentially provide mutual resilience benefits to human 

community assets HCAsand fish and wildlife. This assessment was conducted primarily through 

Geographic Information System (GIS) analyses using existing datasets created by federal, state and 

local agencies, non-profits, universities, and others. Three categories of data were used as the primary 

inputs to the assessment: Open Space (protected lands or unprotected privately owned lands), Human 

Community Vulnerability, and Fish and Wildlife Species and Habitats. 

 

Left: Diagram of the overall approach of 
this assessment. Human community asset 
(HCA) vulnerability and fish and wildlife 
richness are assessed within all areas of 
public and private open space. Open space 
areas in proximity to HCAs with high 
vulnerability and high fish and wildlife 
richness are mapped as Resilience Hubs 
where efforts to preserve or increase 
resilience to threats are well-justified. From 
the set of all such Hubs, those scoring 
highest by these measures represent priority 
areas for undertaking resilience projects.  

Results 

Resilience hubs 

Resilience Hubs are large tracts of contiguous land that, based on the analyses, provide opportunities 

to increase protection to human communities from storm impacts while also providing important 

habitat for fish and wildlife. Hubs mapped in the Regional Assessment were evaluated using the 

Human Community Vulnerability Index and Fish and Wildlife Richness Index. In the map below: 

¶ Parcels in dark blue were scored higher because they contain or are near highly vulnerable 

human population and infrastructure and support a diversity of fish and wildlife habitats. It is 

within or near these higher scoring parcels that restoration projects may be most likely to 

achieve multiple benefits for human community resilience and fish and wildlife. 

¶ Parcels in yellow are scored lower because they are either not proximate to concentrations of 

HCAs or have low value for the fish and wildlife elements addressed in this assessment.  
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Resilience Hubs assessment relative unit scores for the Savannah River Watershed. Assessment units are 100-
acres grids or smaller parcels. Darker shades have higher scores and thus greater potential to achieveboth 
community resilience and fish and wildlife benefits. Gray areas are outside of Hubs. 
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Community Vulnerability 

The Community Vulnerability Index (see map below) accounts for approximately half of the scoring of 

the Resilience Hubs. This index communicates threats to human community assets wherever they 

occur as well as concentrated areas of threat. Vulnerability is highest in the immediate coastal areas 

where there are concentrations of populations and infrastructure exposed to most flooding threats. 

Areas of vulnerability farther inland are largely due to precipitation-caused flooding threats (flood 

zones and flat areas with poorly draining soils) and not sea-level rise or storm surge.  

Fish and Wildlife 

A total of 19 unique habitats, species, and species aggregations όǊŜŦŜǊǊŜŘ ǘƻ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ŀǎ ΨŦƛǎƘ ŀƴŘ 

ǿƛƭŘƭƛŦŜ ŜƭŜƳŜƴǘǎΩ ƻǊ ǎƛƳǇƭȅ ΨŜƭŜƳŜƴǘǎΩύ were included in this analysis. A Richness Index (see below) 

represents the concentration of fish and wildlife elements in each location.  

    
Community Vulnerability Index for the Savannah 
River Watershed. Pink to red shades indicate the 
number of Human Community Assets (HCAs) exposed 
to flooding related threats. Tan areas indicate areas of 
low to no impact from the flooding threats. Gray areas 
within the project boundary have no mapped HCAs. 

Richness of fish and wildlife elements in the Savannah 
River Watershed. Green shades indicate the number of 
elements found in a location. Gray areas within the 
project boundary have no mapped fish or wildlife 
elements considered in this assessment.

Resilience Projects 

Plans and ideas were gathered from stakeholders for projects that could increase human community 

resiliency and provide fish and wildlife benefits but require funding to implement. The projects were 

collected to identify conservation and restoration need in the study area and to analyze the utility of 

the assessment to provide additional information on potential project benefits. The projects span a 
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range of types including resilience planning, conservation of habitats, and habitat restoration. A 

complete list of projects can be found in Appendix 6. Several project sites were visited before selecting 

two case studies presented later in this report: 

¶ Case Study 1: Improving Fish Passage and Habitat Connectivity in the Lower Savannah River 

Basin 

¶ Case Study 2: Culvert Assessment for State Roads in High Flood Risk Areas 

Assessment Products 

A rich toolbox of products was generated by this assessment and different audiences will find unique 
value in each of the tools.  

Products from this effort can be obtained from www.nfwf.org/coastalresilience/Pages/regional-
coastal-resilience-assessment.aspx and include: 

¶ Final reports for the Savannah River Watershed, other local watershed assessments, and 
the Regional Assessment. 

¶ Coastal Resilience Evaluation and Siting Tool (CREST), an online map viewer and project 
site evaluation tool that allows stakeholders access to key map products. CREST is 
available at resilientcoasts.org. 

¶ The GIS data inputs and outputs can be downloaded and used most readily in the Esri 
ArcGIS platform. Though not required to access or use these data, this project is also 
ŜƴŀōƭŜŘ ǿƛǘƘ ǘƘŜ bŀǘǳǊŜ{ŜǊǾŜ ±ƛǎǘŀϰ ǇƭŀƴƴƛƴƎ ǎƻŦǘǿŀǊŜ ǿƘƛŎƘ Ŏŀƴ ōŜ ƻōǘŀƛƴŜŘ ŀǘ 
www.natureserve.org/vistaΦ ±ƛǎǘŀϰ can support additional customization, assessment, and 
planning functions. 

Products may be used to: 

1. Assist funders and agencies to identify where to make investments in conservation and 

restoration practices to achieve maximum benefits for human community resilience and 

fish and wildlife. 

2. Inform community decisions about where and what actions to take to improve resilience 

and how actions may also provide benefits to fish and wildlife. 

3. Distinguish between and locate different flooding threats that exist on the landscape 

4. Identify vulnerable community assets and the threats they face 

5. Identify areas that are particularly rich in fish and wildlife species and habitats 

6. Understand the condition of fish and wildlife where they are exposed to environmental 

stressors and how that condition may be impacted by flooding threats. 

7. Inform hazard planning to reduce and avoid exposure to flooding threats. 

8. Jump start additional assessments and planning using the decision support system. 

 

https://www.nfwf.org/coastalresilience/Pages/regional-coastal-resilience-assessment.aspx
https://www.nfwf.org/coastalresilience/Pages/regional-coastal-resilience-assessment.aspx
https://resilientcoasts.org/#Home
http://www.natureserve.org/vista
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Introduction 

Background 

Coastal communities throughout the United States face serious current and future threats from 

natural events, and these events are predicted to intensify over the short and long term (Bender et al. 

2010). Many of these events (e.g., intense hurricanes, extreme flooding) have the potential to 

devastate both human communities and fish and wildlife, which has been seen in recent years with 

Hurricanes Florence (2018); Irma, Harvey, and Maria (2017); Hurricanes Matthew and Hermine and 

severe storms in coastal LA and Texas (2016).  

The National Fish and Wildlife Foundation (NFWF) is committed to supporting programs and projects 

ǘƘŀǘ ƛƳǇǊƻǾŜ ǊŜǎƛƭƛŜƴŎŜ ōȅ ǊŜŘǳŎƛƴƎ ŎƻƳƳǳƴƛǘƛŜǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƻ ǘƘŜǎŜ Ŏƻŀǎǘŀƭ ǎǘƻǊƳǎΣ ǎŜŀ-level rise, 

and flooding events through strengthening natural ecosystems and the fish and wildlife habitat they 

provide. bC²CΩǎ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ŀŘƳƛƴƛǎǘŜǊƛƴƎ ŀ ŎƻƳǇŜǘƛǘƛǾŜ ƎǊŀƴǘ ǇǊƻƎǊŀƳ ƛƴ ǘƘŜ ǿŀƪŜ ƻŦ IǳǊǊƛŎŀƴŜ 

Sandy (2012), revealed the clear need for thorough coastal resilience assessments to be completed 

prior to devastating events and that these assessments should include both human community 

resilience and fish and wildlife benefits to allow grantmaking to achieve multiple goals. In response, 

NFWF has developed a Regional Assessment that includes all coastal areas of the contiguous U.S., in 

addition to Targeted Watershed Assessments in select locations. This will allow for strategic 

investments to be made in restoration projects today to not only protect communities in the future, 

but also to benefit fish and wildlife. When events do strike, data and analyses will be readily available 

for NFWF and other organizations to make informed decisions and respond rapidly for maximum 

impact. 

Regional Assessment 

Developed through a separate but similar effort, the Regional Assessments (Dobson et al. 2019) 

explored resilience in five geographic regions of the conterminous United States (Figure 1) and aimed 

to identify areas where habitat restoration, installation of natural and nature-based features (US Army 

Corps of Engineers 2015), and other such projects that could be implemented to achieve maximum 

benefit for human community resilience, fish and wildlife populations, and their habitats. The analysis 

conducted for the Regional Assessment identified Resilience Hubs that represent large areas of 

contiguous habitat that may provide both protection to the human communities and assets in and 

around them and support significant fish and wildlife habitat. Enhancing, expanding, restoring, and/or 

connecting these areas would allow for more effective and cost-efficient implementation of projects 

that enhance resilience. 
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Figure 1. Map showing study areas for the Regional and Targeted Watershed Assessments. The broad 
Regional Assessment included five coastal regions. High resolution assessments were carried out in eight 
coastal Targeted Watershed Assessment study areas (in blue); the Cape Fear Watershed was conducted first as 
a pilot. The Targeted Watershed Assessments were informed in part by the Regional Assessment. 

Targeted Watershed Assessments 

Eight smaller areas were identified for additional, in-depth study in order to build upon the concepts 

developed in the Regional Assessment while allowing for more detailed local data to be incorporated 

for a truly customized assessment (Figure 1). These areas were selected due to their location relative 

to large population centers and proximity to significant areas of open space that if restored could not 

only benefit fish and wildlife, but also human community resilience. 

Resilience Hubs 

In a model used by both the Regional and Targeted Watershed Assessments, areas of open space are 

identified and analyzed in terms of human community vulnerability and fish and wildlife richness to 

inform where projects may be ideally sited for restoration or conservation. The Regional Assessment is 

designed to do this on a larger scale and use only nationally available datasets, whereas the Targeted 

Watershed Assessments include more state and local, often higher-resolution datasets. 

The Regional Assessment created contiguous and standardized datasets, maps and analyses for U.S. 

coastlines to support coastal resilience assessment planning, project siting, and implementation at a 

state, regional, or national scale. This ensures planning agencies and other professionals can compare 
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άŀǇǇƭŜǎ ǘƻ ŀǇǇƭŜǎέ ŀŎǊƻǎǎ ǘƘŜ ƭŀƴŘǎŎŀǇŜΦ ¦ƴƭƛƪŜ ǇǊŜǾƛƻǳǎ ǎǘǳŘƛŜǎ ǘƘŀǘ ǉǳŀƴǘƛŦied impacts to only a thin 

strip of coastline, the Regional Assessment looks at the full extent of coastal watersheds to analyze the 

potential impacts of both coastal and inland storm events to include every subbasin that drains to the 

sea, and in some places, a subbasin or two beyond that where they are particularly low lying or tidally 

influenced.  

Targeted Watershed Assessment Objectives  

The Regional Assessment was an important first step in the development of the assessment model 

and ensuring standardization of datasets across U.S. coastal watersheds. Targeted Watershed 

Assessments such as the one described in this report complemented these assessments by: 1) using 

finer scale, local dataτparticularly with regard to fish and wildlife, 2) involving local stakeholders in 

providing expertise and sourcing important information necessary for understanding more detailed 

patterns and local context, and 3) identifying projects in the watershed that have a demonstrated 

need and local support. Two of those projects are presented as case studies. 

Assessment Products 

The following products from this effort can be obtained from 

www.nfwf.org/coastalresilience/Pages/regional-coastal-resilience-assessment.aspx 

1. This report (and reports from the other Targeted Watersheds), which includes: 

a. Detailed methodology 

b. Resilience Hub map 

c. Community Vulnerability Map 

d. Fish and Wildlife Richness Map 

e. Case studies on three select projects 

f. List of projects submitted by stakeholders in the watershed 

2. The Coastal Resilience Evaluation and Siting Tool (CREST), an online map viewer and project 

site evaluation tool that allows stakeholders access to key map products. CREST is available at 

resilientcoasts.org. 

3. A zipped file that contains all of the Geographic Information System (GIS) data used in this 

assessment in the form of an ArcMap project (.mxd) with all associated data inputs and 

outputs (subject to any data security limitations) including many intermediary and secondary 

products that are available for download in CREST at resilientcoasts.org/#Download. Though 

not required to access or use these data, this ArcMap project was designed for use with 

bŀǘǳǊŜ{ŜǊǾŜ ±ƛǎǘŀϰ ǇƭŀƴƴƛƴƎ ǎƻŦǘǿŀǊŜ ό±ƛǎǘŀ 5{{Σ ŀƴ ŜȄǘŜƴǎƛƻƴ ǘƻ !ǊŎDL{ύΣ ǿƘƛŎƘ Ŏŀƴ ōŜ 

obtained for no charge at www.natureserve.org/vista. 

  

https://www.nfwf.org/coastalresilience/Pages/regional-coastal-resilience-assessment.aspx
https://www.nfwf.org/coastalresilience/Pages/regional-coastal-resilience-assessment.aspx
https://resilientcoasts.org/#Home
https://resilientcoasts.org/#Download
http://www.natureserve.org/vista
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Application of the Assessment 

This Targeted Watershed Assessment is a tool to identify potential project sites that can most 

efficiently increase both fish/wildlife and human community resilience. The insights and products 

generated can be used by practitioners such as planners, state agency personnel, conservation 

officials, non-profit staff, community organizations, and others to focus their resources and guide 

ŦǳƴŘƛƴƎ ŘŜŎƛǎƛƻƴǎ ǘƻ ƛƳǇǊƻǾŜ ŀ ŎƻƳƳǳƴƛǘȅΩǎ ǊŜǎƛƭƛŜƴŎŜ ƛƴ ǘƘŜ ŦŀŎŜ ƻŦ ŦǳǘǳǊŜ Ŏƻŀǎǘŀƭ ǘƘǊŜŀǘǎ while also 

benefiting fish and wildlife. 

The results and decision support system can inform many future planning activities and are most 

appropriately used for landscape planning purposes rather than for site-level regulatory decisions. 

This is neither an engineering-level assessment of individual Human Community Assets (HCAs) to 

more precisely gauge risk to individual areas or structures, nor a detailed ecological or species 

population viability analysis for fish and wildlife elements to estimate current or future viability. 
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Savannah River Watershed 

The Savannah River Watershed study area is situated in coastal Georgia and an adjacent portion of 

South Carolina (Figure 2). The Savannah River and its watershed form the northern boundary of the 

project area, extending inland to encompass the Ogeechee River drainage and south to the watershed 

boundary of the Altamaha River. 

 
Figure 2. Location and boundary of the Savannah River Watershed study area. The map on the left shows the 
watershed in the context of the South Atlantic Coast Regional Assessment area (pink). In the map on the right, 
the study area is indicated by the dark gray outline. Note that it consists of the Savannah River Watershed *and* 
several contiguous coastal watersheds to the south of Savannah.  

The dominant watershed features include the Savannah River and the extensive coastal marsh and 

barrier island system between the mainland and the Atlantic Ocean. The Savannah River is a large river 

flowing from the Blue Ridge Mountains through the Piedmont and Coastal Plain and forms much of 

the state boundary between Georgia and South Carolina. It has the third highest discharge rate and is 

one of the most aquatically biodiverse river systems on the Atlantic coast of the U.S. 

The coastal reaches of the watershed consist of a chain of barrier islands behind which are extensive 

tidal brackish and salt marshes. The marsh ecosystem has the highest annual production (over ten 

tons of organic material per acre per year) among all terrestrial, freshwater, and marine ecosystems in 

the world (Giblin 1992). Georgia has 33% of the remaining intact marsh acreage on the Atlantic Coast 

of the U.S., and the marshes are some of the most pristine, least polluted in the country (USACE 2017). 
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The marshes, and the variation in water and salinity levels provide essential feeding habitat for many 

species. 

The largest city in the watershed is Savannah, which is located on a large bluff inland from the mouth 

of the Savannah River. In 2017, the metropolitan areaΩǎ population was nearly 400,000, and includes 

the area from Tybee and Wilmington Islands, to downtown Savannah, and communities inland along 

the Savannah and Ogeechee Rivers. The port is the second largest on the U.S. east coast and the 

fourth busiest and fastest growing container terminal in the entire U.S.1 Key economic sectors in the 

region include tourism, health, and manufacturing. Compared to the city center of nearby Charleston, 

South Carolina, which is a more populous city that is only 12 feet in elevation, the city of Savannah has 

significantly higher elavaation at 49 feet; however, despite a higher elevation in the city center, 

significant areas of the greater Savannah region are lower in elevation and flood during storms and 

king tides (exceptionally high tides). 

Five of the eight largest barrier islands along the coast of Georgia are within the Savannah Watershed, 

including, from north to south, Tybee Island, Wassaw Island, Ossabaw Island, St. Catherines Island, and 

Sapelo Island. Barrier islands provide numerous ecosystems for plants and animals, including beach 

and dune communities, upland depression forests and wetlands, maritime live oak and hickory forests, 

and maritime longleaf pine woodlands. Sea turtles (loggerhead and green), shorebirds (American 

oystercatcher, WƛƭǎƻƴΩǎ ǇƭƻǾŜǊΣ ƭŜŀǎǘ ǘŜǊƴΣ ŀƴŘ ǿƻƻŘ ǎǘƻǊƪǎ) are among the rarest species found on the 

island ecosystems. 

The inland areas of the watershed consist of forested wetlands and pine uplands (originally longleaf 

pine). The forested tidal freshwater swamps were historically cleared for agriculture including indigo, 

rice, and cotton. 

Historic Impacts from Flooding  

Flooding affects many areas along the coastal reaches of the watershed. Some of the most extensive 

flooding has occurred in recent years, both from episodic and chronic events, extensively damaging 

human assets. 

¶ Hurricane Matthew, in 2016, produced a storm surge of nearly eight feet at Fort Pulaski, 
located just inland from the mouth of the Savannah River. The surge set a new record tide 
level of 12.57 feet above normal low tide. 

¶ Hurricane Irma, in 2017, produced tidal surges only slightly lower than that of Hurricane 
Matthew at Fort Pulaski, but produced higher water levels along tidal creeks due tothe 
prevailing wind direction. 

¶ The impacts from king tide have been more prominent in recent years, most severely 
impacting roads and other assets near marshes, but king tides have increasingly exacerbated 
upland flooding due to reduced storm water drainage. The only road to Tybee Island, U.S. 80, 
now experiences road closing floods six to 12 times a year. Under current projections, by 2060 
the road is expected to flood 50 times a year (Evans et al. 2016). 

                                                           
1 http://gaports.com/port-of-savannah  

http://gaports.com/port-of-savannah
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These same weather events that affect human communities also affect fish and wildlife habitat, 

resulting in inundated beaches, submerged marshes, and extensive flooding of upland forests and 

savannas. The Nature Conservancy of Georgia has an active coastal resilience program for coastal 

Georgia (http://coastalresilience.org/project/georgia/). In 2016, the city of Tybee Island became the 

first municipality in Georgia to create a municipal seal level rise plan to help them understand effects 

and address sea level rise over the next 50 years in this low-lying community (Evans et al. 2016). 

  

http://coastalresilience.org/project/georgia/
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Methods Overview 

This overview is intended to provide the reader with sufficient information to understand the results. 

Details on methods are provided in the appendices as referenced in each section below to provide 

deeper understanding and/or aid in the use of the available Vista decision support system (Vista DSS). 

Process diagrams (e.g., Figure 4) use the Charleston, SC region as an example and do not represent 

inputs or results for this watershed; they are only intended to illustrate methods. 

Overall Approach 

The overall approach aims to identify Resilience Hubs, places where investments made in conservation 

or restoration may have the greatest benefit for both human community resilience and fish and 

wildlife (Figure 3). Identifying these areas can support resilience planning by informing the siting and 

designing of resilience projects. This assessment was conducted primarily through GIS analyses using 

existing datasets created by federal, state, and local agencies, non-profits, universities, and others. 

Three categories of data were used as the primary inputs to the project: Open Space (protected lands 

or unprotected privately owned lands), Human Community Vulnerability, and Fish and Wildlife Species 

and Habitats. Bringing these data together generated many useful assessments, which culminated in 

the mapping and scoring of Resilience Hubs. 

The use of a publicly-available decision ǎǳǇǇƻǊǘ ǎȅǎǘŜƳ όbŀǘǳǊŜ{ŜǊǾŜ ±ƛǎǘŀϰύ ǘƻ ŎƻƴŘǳŎǘ ǘƘŜ Targeted 

Watershed Assessments provides a useful vehicle for delivering the full set of inputs, interim products, 

and key results to users in a way that allows them to update the results with new information and 

customize the assessments with additional considerations such as additional Human Community 

Assets (HCAs) and fish and wildlife elements. Details on the components of the approach are 

described below and supported by Appendices 2-5. 

 

Figure 3. Diagram of the overall approach 
of this assessment. Human community 
asset (HCA) vulnerability and fish and 
wildlife richness are assessed within all 
areas of public and private open space. 
Open space areas with high HCA 
vulnerability and high fish and wildlife 
richness are mapped as Resilience Hubs 
where efforts to preserve or increase 
resilience to threats are well-justified. From 
the set of all such Hubs, those scoring 
highest by these measures represent priority 
areas for undertaking resilience projects. 
Diagram represents generic region and is 
only intended to illustrate methods. 






































































































































































































































































































